Glucose levels in serum, plasma, and urine are determined rapidly and conveniently by a new glucose oxidase method employing a polarographic oxygen sensor with a circuit modified to record the rate of oxygen consumption. The maximum apparent rate of oxygen consumption relative to the rate obtained with a glucose standard provides a direct measure of the glucose level in the sample; results are obtainable within 20 sec. after sample (100 tl.) addition and within 3 mm. after a blood sample is withdrawn from a patient. Interferences associated with prior colorimetric glucose oxidasemethodsare avoidedby measuring oxygen consumption instead of hydrogen peroxide formation. The method is described and results are presented showing a standard deviation of less than 1.5% on replicate determinations and a bias of 1% with respect to data obtained on the same samples by the automated ferricyanide method.
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A METHOD for the continuous monitoring of blood glucose by measurement of dissolved oxygen has previously been described (1) . Glucose concentration was determined euzymaticahly by a glucose oxidase procedure in which the amount of oxygen depleted from a solution saturated with oxygen is observed.
The difference between the initial and final oxygen levels, as detected by a polarographic oxygen analyzer, is a measure of glucose concentration. In those studies, blood was sampled continuously by means of a double-lumen catheter inserted into an arm vein and connected to the flow system. In this study, batch plasma glucose concentrations are determined by 
Materials and Methods

Apparatus
A polarograpliic oxygen analyzel.* was modified for derivative recording as previously described (6). sample cup open to the air, the direct oxygen reading will eventually reach a lower limit, and then slowly rise again as the net rate of oxygen introduction from the air exceeds the rate of con- in the solution so that it will not be completely consumed before the maximum observed rate is reached, both the starting (zero) level and the sample response will be independent of the actual initial degree of saturation of the solution. In the stoichiometric method, the signal due to the base oxygen level would first have to I)e suppressed, resulting in an apparent "zero" level which would be dependent upon the initial degree of saturation, and sufficient oxygen would have to be present to ensure that complete oxygen depletion due to the reaction with glucose would not occur. Finally, the rate method is also useful for rapid enzyme assay, which cannot be performed with a stoichiometric method.
Results
The In all cases results with the rate-sensing oxygen meter are calculated on the basis of making direct ratios of plasma responses to the response obtained with 100 mg./l00 ml. glucose standard except for observed iucose values in excess of 250 mg./i00 ml., which are referred to a 300 mg./100 ml. standard. The device is thus treated as linear, using simple ratios rather than a calibration curve to convert from instrument response to glucose level. The results testify as to the validity of this procedure. Table 1 consists of 10 plasma samples, each studied 10 times for reprodueil)ihty during the same day. The mean and standard deviation values attest to the excellent reproducibility of the method. Table 2 is a study of the reproducibility of two samples studied over a 5-day period.
The reproducibility here is likewise excellent, with a standard deviation of 1.33 and 1.37%, respectively. Table 3 shows recovery data obtained with a wide range of glucose levels added to a normal plasma sample.
Agreement again is excellent. All results are given as milligrams of glucose per 100 ml. of serum. Figure  4 shows the rate-sensing oxygen meter data. Figure  5 shows the AutoAnalyzer data. The similarity of these results is clearly shown in these histograms.
The mean for the oxygen data is 111.69 mg./100 ml. ' 5-C.J' ******************************************* LII bS ***************************************** -S. a 'Co Li.,W mininium was 31 mg./100 ml. for each, with a maximum of 555 mg./ 100 ml. for the oxygen as compared with 596 mg./100 ml. for the AutoAnalyzer.
A calibration standard was employed after about every tenth sample in accumulating these data on the rate-sensing oxygen meter. Table 4 shows a direct comparison of a representative portion of the data included in Fig. 3 ******************************000********** ' 9 ******************************* ************** This does not occur with the oxygen method because we are directly monitoring oxygen consumption rather than peroxide production.
The method lends itself readily to automation. A modification of the method has been employed as a rapid and convenient enzyme assay procedure, which will also be separately (lescril)ed.
